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expected to atfect not only the pas,ive and active ventricular
properties but abo a number of related attributes of cardiac
function. such as preload-recruitable stroke work. myocardial
energetics. and coronary tlow dynamics. The restitution of
re,idual straIn-<,(res, may prove to he applicable and con-
tnbute to the efficacy of cardiomyoplasty. In particular. recent
prelimInary data sugge'it that the benefits (reverse remodel-
Ing) observed may be related to pas,lve constants (girdling)
of the heart and not to systolic augmentatIOn per se. Clearly
the Intended benefIts of restoring the reSidual strain/stre" are
disea,e-specific and may not be amenable to surgically
achievIng the ideal in terms of the regional and global struc-
ture conformation that may he required. DependIng on the
prevailing LV geometry and chamber size. the reconstructed
heart may not reach the demed degree of pre-strain. This may
explaIn. in part. the variable results achieved clinically thus
far 1 It must be recognized that this proposed conceptual
framework and theoretical approach remain unproven. requir-
ing basic laboratory supporting data. Moreover. the analysIs
presented is confined to Circumferential strain-stress consid-
eration. A 3-dimensional mapping of the residual (end-sys-
tolic) regional strains would provide important additional
Information that may help "'optimize"' the planed surgical
remodeling (resection size. shape) of the heart. beyond that of
performing a "'simple"' exci,ion.
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The route of choice for the axillocoronary bypass
graft
To the Editor:
I read with great interest the recent article hy Bonatti and
colleagues. "'Axillocoronary Bypass for Severely Athero-
sclerotic Aorta in Coronary Artery Bypass Grafting.",l Their
approach seems to be an excellent solution to prevent cere-
bral embolization during the construction of proximal anas-
tomoses while performing coronary bypass operations in
patients with a severely atherosclerotic ascending aorta. Of
concern, however. is the course they chose to tunnel the graft
into the thoracic cavity which. in turn. may limit it, patency
and the application of this procedure.
Several routes have been previously reported to tunnel axil-
locoronary grafts into the chest cavity: a subcutaneous
course." a subfascial plane.' a tunnel through the bed of the
,econd costal cartilage,4 or a tunnel through the intercostal
muscles.s Bonatti and colleagues I chose the last one.
During quiet. deep, and forced respiration. the external
intercostal muscles raIse the ribs. During forced respiration
the internal intercostal muscles lower the ribs. The combined
action of the external and internal intercostal muscles draws
the ribs together. This can be felt during insertion of chest
tubes while performIng digital examination of the pleural
cavity when patients suddenly cough. It is no surprise that a
patient, reported to have undergone an axillocoronary bypass
with tunneling of the graft through the intercostal muscles.
died suddenly 3 weeks after the operation5
Before using the axillary artery a, a source of inflow to
revascularize the coronary arteries, I realized that there was
no natural passage to reenter the chest cavity.6 Therefore I
decided to remove the anterior portion of the first rib. which
transformed the proximal portion of the axillary artery into an
Intrathoracic structure (Fig 1). This surgical step requires
expertise u,ually acquired while treating patients With tho-
Fig I. A, Top view of the thoracic outlet. B, Observe how, by removing the anterior portIOn of the first rib. the
proXimal portion of the axillary artery becomes an intrathoracic structure.
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racic outlet syndrome. and care has to be taken to avoid Injury
to the neurovascular bundle. Its performance. however.
allow~ a sound and protected course for the axillocoronary
graft. Another option I have used. although technically de-
manding. is to access the wbclavian artery through an extra-
thoracic supraclavicular approach just distal to the internal
thoracic artery. routing the graft parallel to this vessel into the
adjacent parietal pleura. This should not be considered an
axillocoronary but a subclaviocoronary bypass. Anatomically.
it IS not possible to access the distal portion of the subclavian
artery through an infraclavicular approach unless the anterior
portion of the first rib has been removed. Likewise. although
the distal portion of the subclavian artery can be accessed
through a supraclavIcular approach, the clavIcle makes the
axillary artery inaccessible.
I congratulate Bonatti and colleagues for offering thIs inge-
nious solution to a complex problem and hope that the Ideal
route the graft should follow can be settled to make thIs
approach a more viable alternative.
Eduardo A. T'mw; MD
Department of Cardiothoraeie Surgery
St Jude Medical Center
100 E ValeneUl Mesa D,; Suite 3UI
Fullerton. CA 92835
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Reply tv tlze Editor:
We would like to thank Dr Tovar for his comments on our
article. His argument that compressIOn of the axillocoro-
nary bypass by the intercostal muscles might be a problem
is understandable. Graft occlusion by intercostal compres-
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sion can be suspected but IS not proved in I case report in
the literature. I
Before the first clinical applIcations ofaxillocoronary by-
pass grafting we undertook a feasibility study in the human
cadaverc and found that an incision closer to the anterior axil-
lary fold was technically easier than exposure of the axillary
artery in the infraclavicular region. as described by other
authors.3-oAfter the bypass graft had been sutured to the axil-
lary artery caudal to the insertion of the pectoralis minor
muscle. entrance into the pleural cavity via the adjacent inter-
costal space was very straightforward. Crossing of the pec-
toralis major muscle, which might constrict the bypass graft,
can also be avoided by using this route.
ClInically, we have tak.en special care that a large hole in
the intercostal space was created to allow a loose and com-
pression-free course of the graft. IntraoperatIve flow mea-
surements and postoperative duplex scans. both performed
during forced respIration in our patients, have shown no
changes in bypass flow. Our own concerns regarding a trans-
Intercostal muscle course are directed more toward develop-
ment of neolntimal hyperplasia at the rib crossing site. and
partial rib resection can be debatable in some cases. We agree
that the ideal course of the axillocoronary bypass graft stIli
needs to be determined, but we regard the method as a useful
adjunct for the management of a severely atherosclerotic
ascending aorta in coronary artery bypass grafting.
Johannes Bonatti. MD
Dil'ision of Cardiac Surge,.\,
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